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Abstract

Cancer health disparities remain a significant problem in

the USA, compounded by lack of access to care, language
barriers and systemic biases in health care. These disparities
are particularly evident in areas such as genetics/genomics.

For example, Latinas at high risk for hereditary breast and
ovarian cancer (HBOC) have extremely low rates of genetic
counseling/testing. Long-standing barriers and inequities in
access to services such as genetic counseling and testing
require innovative solutions. One solution can involve training
community outreach and education professionals (CORE-Ps)

to bridge the gap between underserved communities and
genetic specialists. We sought to develop and pilot test a
training program for English-Spanish bilingual CORE-Ps to
reduce disparities in access to and uptake of genetic services
among Latino populations. Guided by Adult Learning Theory
and with input from multiple stakeholders, we developed
ARBOLES Familiares (Family Trees), an in-person and online
training program for bilingual CORE-Ps to facilitate identification,
referral, and navigation of Latinas to genetic counseling/testing.
We conducted a pilot test of 24 CORE-Ps recruited from across
the United States and assessed knowledge, genetic literacy, and
self-efficacy at baseline and follow-up. At follow-up, participants
in the pilot with complete baseline and follow-up data (N=15)
demonstrated significant improvements in HBOC knowledge,
genetic literacy, self-efficacy and reports of fewer barriers to
identify/navigate Latinas (ps < .05). Qualitative assessment
identified ways to improve the training curriculum. Pilot results
suggest ARBOLES is a promising approach for training CORE-Ps
to identify and refer high-risk Latinas to genetic services. Next
steps involve further refinement of ARBOLES, development of
an online toolkit, and adaptation for virtual delivery.
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INTRODUCTION

Hereditary breast and ovarian cancers in Latinas

Among Latinas and Hispanic women (hereafter
referred to as “Latinas”), breast cancer is the most
common cancer [1] and despite lower incidence
among Latinas compared to Non-Hispanic White
women, the mortality rate among Latinas is higher

Implications

Practice: Training bilingual community out-
reach and education professionals is a promising
strategy for improving their abilities to identify,
refer, and navigate Latinas at risk of hereditary
breast and ovarian cancer to genetics services.

Policy: Effective training programs for
promotoras should consider delivery method (on-
line, in person, combination), interactive group
content, and practical, applicable content and
projects that enhance abilities to work with local
Latina women and appropriate genetic services.

Research: Future research will be aimed at as-
sessing long term outcomes of subsequent co-
horts of promotoras with refinements made from
pilot feedback, and will focus on developing an
online toolkit for wide community use.

Lay summary

Latinas at high risk for hereditary breast and
ovarian cancer (HBOC) have low rates of gen-
etic counseling and testing. Latinas may not have
ready access to services like genetic counseling
and testing, which need special solutions. One
solution can involve training community health
workers to bridge the gap between Latinas and
genetic specialists. We developed an online and
in person training program (ARBOLES Familiares ox
Family Trees) for English-Spanish bilingual com-
munity health workers that teaches them how to
help Latinas get access to genetic services. We
tested this program with a small group of com-
munity health workers. After the program, their
HBOC knowledge, genetic literacy, and confi-
dence to help Latinas get access to genetic services
had improved. Trainees also made suggestions to
improve the program, which will be used to help
future trainees expand their knowledge and skills
to work with Latinas at risk of HBOC.
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[2]. The health disparities in breast cancer mor-
tality by race and ethnicity are further evidenced
by Latinas’ younger age at diagnosis and worse
prognostic features, including more triple negative
disease, compared to Non-Hispanic Whites [2-4].
In the overall population of women diagnosed
with breast cancer, approximately 10-15% of cases
are attributed to inherited pathogenic variants [5].
The most common cause of inherited breast and/or
ovarian cancer is pathogenic variants in the BRCA7
and BRCA2 (BRCAT1/2) genes, leading to hereditary
breast and ovarian cancer (HBOC) [6]. Carrying
a BRCAT/2 pathogenic variant results in a lifetime
risk of breast cancer of up to 60%-70% and lifetime
ovarian cancer risk of up to 40% [7]. The general
population prevalence of pathogenic variants in the
BRCAT1/2 genes in Latinas is not well understood, es-
pecially compared with non-Hispanic white women
[8, 9]. Prevalence estimates are limited to clinic-
based samples and those with a personal or family
history of HBOC [9, 10], restricting the ability to de-
termine true population prevalence of pathogenic
variants in the BRCA7/2 genes for Latinas.

Gaps in and need for genetic services for Latinas at risk

of HBOC

According to National Health Interview Survey
data, Latinas consistently had the lowest level of
awareness about genetic testing for inherited cancer
risk, compared to all other U.S. racial/ethnic groups
[11, 12]. Furthermore, Latinas may face barriers to
genetic testing such as less referral and access to
services, lack of health insurance, socioeconomic
and language barriers, and competing time demands
[13, 14]. Disparities in the use of genetic counseling
and testing may result in less awareness of the higher
lifetime cancer risks of HBOC and thus an increased
risk of mortality [15].

Despite these disparities and barriers, Latinas’
interest in genetic services has been demonstrated
to be greater or equal to that of women of other
ethnicities [13, 16]. Studies conducted in safety-net
hospital settings (e.g., hospitals that provide care to
uninsured patients or those covered by Medicaid)
with predominately Latino patients suggest that
when offered genetic counseling, most women (88%)
[16] kept their appointments and nearly all (96%)
had BRCAT/2 testing when recommended [17].
Other research suggests that once referred, Latinas
are just as likely to undergo testing as other ethnic
groups [18].

Need for identification and referral-level competency
training of CORE-Ps (community outreach and education
professionals)

In 2001, the CDC outlined basic genomic compe-
tencies for all members of the public health work-
force including abilities to: (a) demonstrate basic

knowledge of the role that genomics plays in the de-
velopment of disease; (b) identify the limits of his/
her genomic expertise; and (c) make appropriate re-
ferrals to those with more genomic expertise [19].
Core competencies in genetics for non-physicians
identified through a modified Delphi process in-
clude a similar demonstration of knowledge, abil-
ities, and attitudes [20]. While multiple programs
offer targeted cancer genetics education and
training for clinical health care professionals such
as physicians and nurses [21, 22], these trainings are
generally focused on clinical genetics service delivery
competencies, rather than those at the level of identi-
Sfication and referral.

Consistent evidence suggests that key knowledge
and awareness barriers affect risk appropriate util-
ization of genetic services among Latinas at in-
creased risk for HBOC [11, 12, 23, 24], but when
education and access are provided in the commu-
nity, Latinas are likely to participate in such services.
Community outreach and education professionals
(hereafter “CORE-Ps”), such as community health
educators, promotoras, lay health advisors, and pa-
tient navigators, have been effective in improving
cancer screening behaviors in underserved popula-
tions [25, 26]. However, limited research has evalu-
ated the use of CORE-P education and support to
increase Latinas’ awareness and utilization of cancer
genetics services.

An innovative program to train CORE-Ps in identification

and referral-level genetic competencies

Innovative educational models are urgently needed
to address existing genomic disparities given the
rapidly shifting demographics of the U.S. popula-
tion (to about 30% Latino by 2060) [12-16]. As such,
we developed a training program for CORE-Ps,
entitled the Family Trees Program [Programa de
ARBOLES Familiares: Assessing Risk of Breast Cancer
through Outreach to Latinas with Education and Support).
Our target audience includes bilingual CORE-Ps
employed by community-based organizations,
clinics, and hospitals that provide direct educa-
tion, outreach, or services to Latinos. The goal of
the training program is to address the unmet need
of developing a trained network of CORE-Ps with
referral-level competence to identify those who may
be at increased risk for hereditary cancer and facili-
tate risk-appropriate use of genetic services among
Latinas at risk for HBOC. In this paper, we describe
the specific elements of the program including con-
tent, recruitment, plans for evaluation and results
of pilot testing to assess changes from pre- to imme-
diate post-training knowledge, genetic literacy, and
self-efficacy to identify, educate, and refer atrisk
Latinas. We also include initial outcomes from the
12-month post-training assessment. We include pilot
trainee feedback on refinements that can improve
future training processes and content.
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METHOD

Training program structure
We developed the ARBOLES Familiares curriculum
based on Adult Learning Theory [27], which allows
CORE-Ps to share personal experiences and see a
direct application of a learned concept through the
following principles: (a) learning should capitalize
on the participants’ experience; (b) learning should
be adapted to the limitations of the participant; (c)
learners should be challenged to move to advanced
stages of personal development; and (d) learners
should have a choice in organizing the learning pro-
gram. Table 1 describes the application of Adult
Learning Theory to the ARBOLES training program.
We combine principles of Adult Learning Theory
with popular education techniques prominent in Latin
America and community health education [28, 29].
The ARBOLES Familiares training program uses
multi-modal educational activities and approaches to
increase CORE-Ps’ genetics knowledge, foundational
knowledge regarding HBOC, skills in communica-
tion/patient education regarding HBOC, and risk-
appropriate identification, referral, and navigation of
patients to genetic services (Fig. 1). We designed the
pilot program to include a 1.5-day in-person workshop
followed by eight online learning sessions initiated
within a month of the in-person workshop and com-
pleted once every two weeks over the course of four
months. The in-person workshop includes lectures,

videos, small group discussions, educational games/
activities, mock patient education sessions, and indi-
vidual and group learning activities (Fig. 1; Table 2).
The pilot online learning sessions include a mix of
online, didactic sessions, and synchronous (live) dis-
cussions. The online learning sessions include content
modules via narrated PowerPoints addressing: identi-
fication of community member atrisk of HBOC, com-
munication about genetic cancer risk through group
and individual community education sessions, iden-
tification of local genetics professionals and services,
access of resources to facilitate referral, and provi-
sion of referral and navigation of genetics services.
Synchronous (live) discussions feature a 60-min ses-
sion with a brief presentation followed by time for
questions and answers, practical applications of mater-
ials and learning assignments, and case presentations.
Practical learning assignments include interviews with
genetics professionals and development of plans to: (a)
identify community, regional, or national resources re-
lated to HBOC and (b) identify community members
who are atrisk for HBOC. See Table 3 for a detailed
description of the pilot online learning sessions. The
training program covers all expenses, travel, and ac-
commodations for the in-person workshop.

Participant eligibility and recruitment
Eligibility requirements include: (a) bilingual
(English and Spanish); (b) CORE-P employed by

Table 1 | Adult learning theory application

Adult learning principle

ARBOLES training example

Learning should capitalize on the participants’
experience

Eligibility of participants is based on their experience with and
knowledge of the Latino community

Approaches and modalities used during in-person training are
based on strategies that participants often use to teach their com-
munities (e.g., activities, games, and role play)

Learning should be adapted to the limitations of the
participant

Curriculum is designed to use a step-wise didactic and skill
building approach for those with minimal knowledge and skills re-
lated to identification and referral of individuals at increased risk
of HBOC

Training offered in both English and Spanish to provide partici-
pants an opportunity to learn in their native/preferred language,
but also gain the skills and practice to interface with non-bilingual
genetic professionals

Training program places minimal financial and travel burden on
participants by covering all expenses for in-person training
Online component of training allows participants to complete
coursework on their own time

Adults should be challenged to move to advanced
stages of personal development

Training designed to impart additional knowledge and skills to
help expand the educational content and support they provide to
the community

Curriculum facilitates participants’ personal and professional
growth by providing feedback and suggestions for improvement
through use of practice presentations and other skill building ac-
tivities

Adults should have choice in organizing the learning
program

Course content and activities are routinely adapted to meet par-
ticipants’ needs by having an External Advisory Panel with repre-
sentation of those delivering health education to Latinos, seeking
regular feedback and evaluation, and assessing a pilot cohort.

TBM
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Goals: To increase genetics knowledge, HBOC knowledge, skills in patient
education and communication about HBOC, and risk-appropriate identification,
referral, and navigation of patients to genetics services.

-1.5 day workshop
-Lectures & videos
-Small group discussions
-Educational games &
activities

~ -Mock patient education
ARBOLES sessions

Familiare:
~Assessing Risk of Breast Cancer
‘heough Dutreac -
it Euzation ane Suppo

-8 online learning
sessions via narrated
PowerPoints

-Synchronous live
discussions w/ Q&As

-Practical learning
assignments (e.g.
interview w/ genetics
professional)

Fig 1 | ARBOLES Familiares pilot training program components.

or volunteer for an organization, clinic, institution,
hospital, or agency providing direct education, out-
reach or health services to Latinas, and (c) have an
electronic device with internet access. We recruit
CORE-Ps from: community-based cancer resource
organizations, national Latino cancer networks and
summits, presentations at national, regional, and
local professional or community meetings, trainee
referral, and relationships with a diverse group of
community and national partners. Recruitment
strategies included email outreach, distribution
through relevant listservs, hosting of tables at health
fairs and relevant conferences, and word of mouth.

Interested trainees submit an online application
including information about educational and pro-
fessional background, workplace setting and demo-
graphics of the patient and community populations
they serve, current educational and referral prac-
tices for HBOC, two personal and professional goals
for the training, and assurances they can attend a
1.5-day in-person workshop, complete eight online
learning sessions over four months, and complete
6- and 12-month follow-up surveys. We evaluate ap-
plications for gender, selfreported bilingual ability,
geographic location, type of organization, and stated
interest in the program. The highest ranked appli-
cants are accepted into the program. In 2018, for the
pilot cohort, we conducted purposeful recruitment
to identify trainees from established organizations
working with the Latino community; we received 30
inquiries of interest and invited 25 trainees for the
pilot cohort. For subsequent cohorts, we follow re-
cruitment as described above to recruit and enroll
cohorts of 28-35 participants each or seven add-
itional cohorts over the course of the 5-year funding
period.

Assessment schedule and measures

Trainees complete an online pre-training baseline
assessment survey prior to the workshop and then

three post-training surveys: one immediately fol-
lowing completion of the in-person workshop, and
then two assessments conducted after completion of
the online training (“post-training,” conducted within
1-2 months of completion of the online training
modules and approximately 4-5 months after the
in-person workshop) and again at 12 months after
completion of the online training component. We
also assess programmatic milestones including
number of applicants and number of completed
trainees. Trainees are also asked to answer open-
ended questions to obtain feedback related to their
experiences during the training. Assessments can be
completed in English or in Spanish. We used valid-
ated Spanish versions of the measures noted below,
or, if not available, used a forward and backward
translation approach by bilingual measures of the
team. These measures were then reviewed by other
team members for wording and accuracy. In the
overall ARBOLES Familiares Training Program, we
are assessing awareness and attitudes about genetic
risk/genetic counseling, HBOC knowledge, genetic
literacy, genetics knowledge, self-efficacy, and com-
munication and behavioral outcomes. In the pilot
study, we have results for a subset of these measures,
indicated below.

ARBOLES Familiares measures: pilot study

Demographics include trainee age, race, ethnicity,
gender, education, income, country of origin, years
in US, professional role, and acculturation (Short
Acculturation Scale, [30] including language use,
media preferences, social relations).

HBOC (hereditary breast and ovarian cancer) knowledge is
assessed with a 10-item true/false Spanish version of
the National Human Genome Research Knowledge
Scale [31] assessed pre- and post-training. Correct
items are summed for a total possible score of 10.
Cronbach’s alpha (alpha = 0.72) indicated the scale
reached acceptable reliability.
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Table 2 | Pilot 1.5-day in-person workshop activities and descriptions

Pilot activity/topic Description

Day 1

Welcome & making * Trainees introduce themselves and then mingle & discuss questions on nametags (e.g., “What do you
connections think are the biggest challenges to discussing cancer risk with Latinas?”)

Introduction & why is
family history im-
portant?

* Sharing of a personal story by a Latina breast cancer survivor who tested positive with BRCA1

* Scripted role play between a Latina breast cancer survivor and her physician eliciting family history
and introducing idea that patient’s cancer could be due to BRCA1/2 pathogenic variants

* Group discussion with questions and answers followed by Spanish-language video about family
history, genes, and HBOC

Genetics 101

e Lecture on genetics designed to convey basic genetic concepts and appropriate for trainees with
limited prior knowledge of genetics

» Small group activity: create models of the double helix using candy to help reinforce concepts from
genetics lecture

Hereditary breast &
ovarian cancer

* Trainees instructed in how to draw family histories using pedigree symbols and then draw their own
family tree; discussion of how certain traits and/or health conditions are passed between generations

* Discuss case example of patient in the introductory role play to highlight importance of family history
of breast and ovarian cancer

* Trainees work in pairs to practice taking a fictitious family history. Pairs share experience with small
group and discuss whether/why the family histories they provided are/are not suggestive of HBOC

¢ Introduce/reinforce different concepts important in referral-level competencies related to HBOC
including genetic counseling, genetic testing, initiating genetic testing in a proband, defining
“affected” and “unaffected,” risk factors related to young age of cancer onset or triple negative
breast cancer, and how other genes beyond BRCA1/2 may also be involved in HBOC. Concepts
conveyed through case presentations of family pedigrees and provision of glossary with terms in
English and Spanish

Introduction to HBOC ¢ Introduce risk management approaches with presentation describing surveillance and prophylactic
risk management surgery options
* Questions and answers with physician and genetic counselors who care for high risk Latina patients
Debrief day 1 experi- * Breakout groups (of 6—7 trainees) to discuss and then report back to larger group to debrief from
ences day 1 and elicit trainees’ professional experiences related to community education, risk assessment,
referrals to specialists, and navigation with health services
e Large group discussion of trainees’ prior experiences of working with patients with HBOC within their
communities and organizations
Day 2

Greeting & ice breaker
activity

* Place small signs on trainees’ backs that have words or definitions on them (e.g., affected/diagnosed
with breast or ovarian cancer; proband/first person in the family to be tested.) Participants find the
match of their word/definition by asking questions and providing hints to one another

Genetic Counseling and
Testing

* Presentation about what genetic counseling is, the goals and typical components. Introduce concepts
of panel testing vs. single-site testing

* Lay-level presentation about current evidence related to population frequency of BRCA1/2 variants
and other known deleterious variants related to breast cancer risk in Latinas

Risk assessment skills

¢ -Role play to demonstrate how promotora might initiate and conduct risk assessments
* Overview, discussion and practice using risk assessment tools available in Spanish and English

Ethical, legal, & social
issues

¢ Discuss ethical, legal, and social issues using case examples relevant to Latinas including:
communication about family history and potential stigma of cancer or passing along deleterious
pathogenic variants; sharing of genetic test results with family members living in woman’s country of
origin; costs of testing and resources for women without insurance or high deductibles

¢ Introduction to the Genetic Information & Nondiscrimination Act

e Discussion of issues relevant to confidentiality

Making connections
with- and navigation
to- genetic resources

« Review different types of genetic services (genetic counseling, genetic education, genetic testing,
panel testing)

e Group discussion/Q&A about what happens during a genetic counseling appointment via panel of
genetic counselors

* Demonstration of navigating national online genetics resources

Communication about
HBOC

e Group discussion of how trainees might apply the information and skills discussed during training
* Discussion of training assignment for implementation of information and skills

Workshop evaluation &
wrap-up

¢ Complete evaluation about satisfaction with content and format
e Orient trainees to upcoming online learning sessions

Genetic health literacy is assessed using a validated  capture functional genetic literacy, assessed through
Spanish-language genetic literacy tool, the Short key word familiarity and comprehension measures
REAL-G-Sp [32]. The adapted version is utilized to  (rating the familiarity of words and completing
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Table 3 | Pilot online learning session descriptions

Session Modality Description/topic

1 Narrated

CORE-P from an organization with an established approach to identifying

PowerPoint those at increased risk for HBOC share experiences with implementation of
procedures, facilitators and barriers to implementation, and approaches to
follow-up among patients identified as increased risk

2 Synchronous Discussion of trainees’ attempt(s) to apply approaches with individual pa-
tients or implement within their organizations

3 Narrated Participants will watch videos modeling community education and
PowerPoint one-on-one patient education about HBOC

4 Synchronous Role plays between CORE-Ps with one posing as educator and one as patient.

5 Narrated Focus on identification of local genetics services. A genetic counselor reviews
PowerPoint the role of a genetic counselor and how to find genetic counselors

6 Synchronous Discussion following an assignment to interview a genetics professional.

7 Narrated Focus on providing referrals and navigation related to genetics services
PowerPoint

8 Synchronous Discussion of trainee plans to implement their training in the context of their

community education setting

fill-in-the-blank sentences with those words). The
8-item Familiarity section is scored as an average of
the participants’ familiarity ratings (range 1-7) with
the terms (e.g., genética (genetic), susceptibilidad
(susceptibility)). Internal consistency reliability for
the Familiarity section was alpha = 0.92. The 8-item
Comprehension portion is scored as the sum of cor-
rect answers in response to the fillin-the-blank sen-
tences (range 0-8).

Genetics knowledge is assessed with an 8-item mul-
tiple choice questionnaire [32] on general genetic
knowledge, including disease susceptibility, patho-
genic variants, hereditability, etc. Correct items are
summed for a total possible score of 8. Cronbach’s
alpha indicated the scale had excellent reliability
(alpha = 0.94).

Selfefficacy for identifying at-risk women, providing
education, referral, and navigation services is as-
sessed with items adapted from scales of self-efficacy
for genetic counseling in non-English speaking pa-
tients [33]. This 7-item measure assesses self-efficacy
on a 10-point Likert scale from “not at all confident”
to “extremely confident.” The Likert responses for
each of the seven items are summed for a possible
total score of 70. Cronbach’s alpha indicated the
scale had excellent reliability (alpha = 0.95).

Process measures. We also assessed process outcomes
using quantitative and open-ended survey methods at
the immediate post-training assessment. Participants
answered questions with Likert scale response op-
tions ranging from “strongly agree” to “strongly dis-
agree.” We assessed clarity of training objectives,
whether information was understandable, trainees’
perceptions of both the personal value and profes-
sional value of the training program, and whether
trainees understood the role of genetics in breast
and ovarian cancer. In addition, we asked partici-
pants to rank order the specific learning sessions in
the training in terms of their preferred sessions and
then asked open-ended questions about the aspects

of the training sessions that were most helpful, least
helpful, and how they intended to use the informa-
tion within their community.

Attitudes toward genetic counseling/testing are assessed
with a 17-item validated measure used with Latinas
related to counseling/testing use in atrisk minority
women [34]. Ten items assessed perceived benefits
of genetic testing for cancer (internal consistency
reliability Cronbach’s alpha = 0.92), nine items
assessed perceived barriers to genetic testing for
cancer risk (e.g., implications of positive test such as
harm caused to family members, potential stigma of
BRCA carrier status, etc.; internal consistency reli-
ability Cronbach’s alpha = 0.78) and five items as-
sessed concerns related to genetic counseling and
testing (internal consistency reliability Cronbach’s
alpha = 0.64).

Communication practices and skills related to genetics edu-
cation and referral, adapted from our prior work on
other training programs, assess communication with
community members about HBOC and whether
trainees identified, referred or navigated individuals
at risk for HBOC to genetic services [35, 36].

Additional measures in overall ARBOLES Familiares
training program evaluation

Awareness of cancer genetic risk and genetic counseling is
assessed with the 4-item scale used in our prior work
with Latinas [34]. This measure asks participants
how much they have heard or read about genetically
inherited diseases and genetic testing on a 4-point
scale from almost nothing (1) to a lot (4).

Pilot method

We pilot tested the in-person and online training

components of the ARBOLES program with one

group of CORE-Ps. For the quantitative data as-

sessed at baseline (“pre-training”) and imme-

diately following the complete training, which
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included the in-person training workshop and
the online modules (“post-training”), we con-
ducted paired-samples t-tests to evaluate change
in HBOC knowledge, genetic health literacy,
genetics knowledge, and self-efficacy from pre-
training to post-training among trainees with com-
plete data at both timepoints (N = 15). For the
qualitative data, responses to open-ended items
assessed at post-training after completion of the
online modules and at 12 months post-training;
these comments were reviewed for commonalities
across participants and representative quotes are
presented below.

Pilot trainees

We accepted 25 trainees into the pilot training
group, recruited primarily via email, distribution
of flyers and outreach through advocacy groups
and direct outreach to established community or-
ganizations working with Latino communities. For
the pilot training, 24 out of 25 accepted CORE-Ps
participated, including 23 women and one man
(one accepted trainee was unable to attend). Ninety-
six percent were Hispanic or Latino and were
from either Washington, DC or four U.S. states:
California, Texas, Florida, and New York. In terms
of language, 41.7% of participants reported speaking
and reading both English and Spanish equally,
33.3% more English than Spanish, 16.7% more
Spanish than English, 4.2% preferred only Spanish,
and 4.2% “other.” In terms of education, 4% of par-
ticipants had a doctoral degree, 40% had a master’s,
28% had a bachelor’s, 16% completed some college,
and 12% completed high school. In terms of profes-
sional role, 33.3% reported working or volunteering
at a community-based organization, 33.3% at a
cancer center, 20.8% at a university hospital, and
12.5% “other.” Finally, 85% of pilot participants
completed requirements for all online modules and
assignments; 15% dropped out during the online
training portion, completing only some modules/
assignments.

RESULTS

Pilot quantitative outcomes

Trainees reported a small increase in genetics know-
ledge from pre-training (M = 7.07, SD = 0.80) to
post-training, although this was not a statistically sig-
nificant increase (M = 7.20, 8D = 0.68; ¢(14) = —0.81,
p = .43). With a total possible score of 8, the pre-
training scores indicate a possible ceiling effect,
with little change in the genetics knowledge of partici-
pants at post-training. However, there was a statis-
tically significant increase in HBOC knowledge from
pre-training (M = 5.27, SD = 2.28) to post-training
(M = 8.07, SD = 1.33; {(14) = =3.70, p = .002);
knowledge remained high at 12 months (M = 7.11,
SD = 1.16).

Genetic health literacy increased from pre-training
to post-training for the Familiarity component (pre:
M = 488, §D = 1.07; post: M = 6.5, §D = 0.435;
(14) = 5.99, p <.0001). Comprehension did not demon-
strate a statistically significant change (pre: M = 7.07,
SD = 0.80; post: M = 7.2, SD = 0.67; ¢(14)= —0.807,
p = .433).

Selfefficacy for identifying at-risk women and pro-
viding education, referral, and navigation services
demonstrated a statistically significant increase from
pre-training (M = 44.60, SD = 16.94) to post-training
(M =63.27,8D = 6.35; t(14) = —4.76, p < .0001).

For attitudes toward genetic counseling/testing, trainees
reports of perceived barriers to genetic counseling
significantly decreased from pre- to post-training
(¢(14) = 2.2, p = 0.04), although perceived benefits
of genetic counseling and concerns related to gen-
etic counseling did not change from pre-training to
post-training (p = 0.32).

For communication practices and skills related to genetics
education and referral assessed at 12 months, 100% of
trainees indicated they conduct at least one educa-
tional session with women about hereditary breast
and ovarian cancer at least once a month or more;
20% indicated they conducted these sessions at least
once a week or more and 80% indicated they con-
ducted these sessions at least once a month or more.
At 12 months, 60% of trainees indicated that they
had helped a Latino community member access
genetic services and of these, 35% indicate that they
help a patient or community member access genetic
services at least once a month.

Pilot process outcomes
At post-training, nearly all pilot participants (more
than 95%) agreed or strongly agreed the training
had: clear objectives, understandable information,
and both personal and professional value. Most
(66.7%) strongly agreed they felt more comfortable
with genetics terms following the training. The ma-
jority (75%) reported that they understood the role
of genetics in breast and ovarian cancer risk.
Immediately following the in-person workshop,
participants described the most helpful aspects of the
training via open-ended responses to a survey. Some
discussed specific lectures and activities that were
meaningful, with a handful of participants indicating
that the “Genetics 101” (40%; 8/20 open-ended re-
sponses) and “Why is family history important?”
(20%; 4/20) lectures were the most helpful. One
said: “Genetics 101 explained very well all the terms we
need to be comfortable with.” The associated “Genetics
101” activities were also frequently cited as helpful:
“The [double helix] candy model in Genetics 101 provided
valuable learning strategies.” Ome participant stated
the most helpful aspects were “the discussions with the
genetic counselors, and [learning] the differences between ac-
quired and inherited risk.” One highlighted how the on-
line sessions complemented the in-person training:
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“As far as the online/phone portion, it gave me the chance
to read the material more thoroughly.” Another partici-
pant described a helpful assignment from the online
training: “The assignment of interviewing a genetic coun-
selor deepened this understanding in reviewing real cases.”

Participants also relayed aspects of the training
that were least helpful and made suggestions for im-
provement. Two participants made suggestions for
improvement pertaining to the practical applic-
ability of session content for their particular com-
munity or organization, such as “..maybe the least
helpful was the risk assessment referral because it might
be different depending on which state or area the family
is living.” Similarly, another said: “...it would be bene-
ficial to have an example of how to implement something
like this in an organization, how should we go about using
this information.” Quite a few (50%; 9/18 open-ended
responses) stated that it would be helpful to ex-
tend the length of the in-person training. One said:
“[Add] more time or extra day. Too much information to
sink in, especially the first day.” Several of those re-
sponses also suggested allowing more time for inter-
action with other participants: “More time to do hands
on activities. The topics were excellent, but more time to do
networking with the others.” Some comments (22.2%;
4/18) suggested that slides should be provided to
participants. For example, “provide all presentation
slides in binders for note taking.” At the post-training as-
sessment we solicited suggestions about the online
training components and assignments. One said:
“Too many online sessions. Live [online] sessions were not
doable for me.” Another mentioned the utility of the
online training: “Some of the online training felt very re-
petitive and quite honestly was not helpful. The discussions
on the sidebar-during the live training—from people we’d
met, was very helpful.” One felt that approaching a
genetic counselor for an interview was challenging:
“It was difficult to do cold calling/contacting a genetic
counselor not involved/aware of this training. I think it
would have been helpful to receive a list of genetic coun-
selors who have been informed about this training and who
have agreed to be available for interviews.” Based on this
feedback, we identified opportunities for refining
the training program, described below.

DISCUSSION AND CONCLUSION

Discussion
ARBOLES is a new training program providing
education about genetics and hereditary breast
and ovarian cancer to bilingual (Spanish-English)
community outreach and education professionals.
Face-to-face learning followed by online sessions
are meant to engage participants across the training.
Results suggested that the pilot training workshop
was successful in terms of educational content, par-
ticipant engagement, and improvements in know-
ledge, genetic literacy and self-efficacy.

Guided by Adult Learning Theory and elements
from popular education, ARBOLES seeks to increase

knowledge and self-efficacy pertaining to hereditary
breast and ovarian cancer and genetic risk in order
to increase identification, referral, and navigation of
high-risk Latina patients to genetic counseling and
testing. We continue to iteratively refine the content
and format of the training program for CORE-Ps
in order to meet trainees needs and ultimately im-
prove the effectiveness of trainees’ skills out in the
community.

Program refinements following the pilot

Based on pilot participant feedback, we have revised
and adapted ARBOLES Familiares. Adaptations in-
clude changes to both the format and content of the
training. In terms of format refinements, we have ex-
tended the in-person workshop from 1.5 to 2.5 days
to spread out the cognitive load of complex gen-
etics information and allow trainees more time for
networking, discussion, and small group activities.
We have also refined our recruitment information
and application process to clarify to potential appli-
cants the time commitment and expected amount
and timing of assignments so that they can make in-
formed decisions about the fit of the program with
their time and interests. Format changes also include
areduction in the number of homework assignments.
For example, in substitution for the assignment to
interview a genetic counselor, trainees can instead
ask questions to two genetic counselors during one
of the synchronous sessions. We have replaced
the original assignments with one final “4RBOLES
Action Project” that serve as a personalized guide
for working with each participant’s community
members and include resources and referral sources
tailored to their atrisk Latina community members.
CORE-P trainees now submit action projects at the
conclusion of the online component. We have added
resources and examples of projects to help support
trainees in the development of their action pro-
jects, along with additional time to discuss and view
the examples. We also now provide trainees with
printed slides from the in-person didactic sessions
so that they are better able to follow content as it
is presented or take notes during lectures. In terms
of the format for the online component, we have re-
duced the number of online didactic sessions after
the in-person workshop from eight modules to six
modules to decrease repetitiveness and focus on the
most important content. There are now four main
didactic sessions and two synchronous sessions. We
have also adapted synchronous (live session) sched-
uling to account for participants’ differing time
zones. We will move two of the online sessions to
be completed before the in-person workshop with
goals of introducing trainees to the overall topic, en-
suring everyone has the same basic knowledge and
orienting them to the structure and content of the
ARBOLES training. In addition, we will add Spanish
subtitles for all online trainings.
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Content refinements to the training included the add-
ition of more case examples to different sessions, ex-
pansion of interactive group activities to increase
trainees’ knowledge and skills related to the HBOC
and family history, and review of content at the end
of the in-person workshop through games, discus-
sion, and reflection.

This study has several weaknesses that cannot
be addressed through program refinements.
Although our long-term goal is to increase genetic
services for Latina women at high risk of HBOC,
the ARBOLES program only indirectly addresses
this aim through training for CORE-Ps in areas that
will enhance access to genetic services for those
they serve. Although we do measure trainees’
reports of outreach to members in their commu-
nity, we are unable to assess the direct impact of
the training program on high-risk Latina women.
In addition, ceiling effects may have dampened
results from pre- to post-test. Furthermore, al-
though our pre-test-post-test observational de-
sign allows us to assess changes over time in our
trainees, future work can rigorously evaluate the
efficacy of the ARBOLES Familiares training pro-
gram in a randomized controlled trial to examine
the effectiveness for both trainees and the com-
munity members that the trainees serve. In future
studies, additional outcomes can be assessed, such
as the frequency with which trainees use their
knowledge, the number and types of interactions
trainees have with individuals in the community,
and the overall number of women who are appro-
priately referred to genetic counseling and testing.

Conclusions and practice implications

We have developed a highly innovative training
program for CORE-Ps working in the Latino com-
munity, combining in-person and online delivery
of carefully considered content. Pilot results dem-
onstrate improvements in HBOC knowledge, gen-
etic literacy and self-efficacy, and highlight the most
helpful and practical training components, as well
as aspects that needed improvement. Participant
feedback and a lower-than expected retention rate
of the pilot cohort resulted in modifications to ses-
sion length, structure, and content (including di-
dactic lessons, activities, and practical assignments).
The ARBOLES Familiares Program addresses a crit-
ical disparity among community health educators’
awareness of- and patient referral to- appropriate
genetic services among Latinas at increased risk for
HBOC. We will evaluate the long-term effect of the
ARBOLES Familiares training as additional cohorts
complete the training.

Recruitment of subsequent cohorts is ongoing and
will continue over the course of the funding period.
Upon completion of the ARBOLES program we will
develop training materials and resources that will be
available via an online ARBOLES Familiares Program

Toolkit. Development of toolkits for community
use is an approach successfully applied in the past
in similar contexts [37]. The ARBOLES toolkit will
include access to the web-based lectures from the
curriculum, suggestions for interactive training ac-
tivities, and identification of available resources. We
also plan to develop a physical toolkit that could be
used by different community agencies in conjunc-
tion with the online training tools. In addition, we
will develop a condensed version of the training
program that could be appropriate for delivery in
collaboration with other local or national programs
that provide training and education for CORE-Ps,
including a planned expansion of the ARBOLES
training program to Latin America.
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